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A thickening dispersion and its utilization 

The present invention relates to a polymer dispersion, by 
means of which the rheological properties and structure 
5 of various liquid and flowing mixtures may be adjusted. 
Especially, the inventive dispersion is applicable to be 
used for improving the rheology and water retention of 
coating colours used in the preparation of coated paper 
grades, but the product is as well applicable to other 
10 analog objects, such as to the adjustment of the flowing 
properties of paints and colours. 

The most important property of a good colour used in the 
coating of paper is the correct rheology. At low shearing 

15 speeds, the colour is to have a sufficiently high vis- 
cosity, so that the coating layer is not excessively ab- 
sorbed into the paper and thus cause a spot-like coating 
result. At high shearing forces prevailing e.g. in con- 
nection with the coating occurrence below, the blade ap- 

20 plying the coating colour onto the paper surface, the 

viscosity is to be low to make the coating occurring at 
high speeds initially possible. In other words, the col- 
ours are to be "shearing thinning" by nature. Another 
central property required by the coating colours - es- 

25 pecially in connection with roll application - is water 
retention. If this property is omitted, the solids con- 
tent of the colour in the coating process does not remain 
constant and the water retention into the base paper 
causes a spot-like coating result. In addition, the 

30 effective agents travelled along with the aqueous phase, 
such as optic brighteners, travel into the base paper or 
back to the colour circulation, due to which the coating 
result does not remain constant and the composition of 
the coating colour may change in the colour circulation. 

35 

For the adjustment of the colour rheology and water re- 
tention is generally used cellulose derivatives, such as 
carboxy methyl cellusose and hydroxy ethyl cellulose. By 
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means of these, a relatively good result is generally 
achieved. A problem in connection therewith is a rela- 
tively complex prepation process and because of that a 
high price, and oh the other hand the problems related to 
the treatment thereto. These chemicals are in fact de- 
livered to the users as solid powders, whose solubility 
in water is very limited and slow. In addition to a cum- 
bersome treatment, the water brought along with the dis- 
solved cellulose derivative limits the selection of the 
colour components, when it is preferable to reach high- 
solids-content coating colours. 

There are on the market also fully synthetic thickeners 
to be delivered in liquid form, which are generally pre- 
pared by polymerizing unsaturated, usually acrylate mono- 
mers into a polymer dispersion. However, their thickening 
properties do not correspond to cellulose derivatives, 
e.g. relative to the water retention. Also, the carrying 
capacity of optic brighteners is in this connection also 
lower. The preparation of acrylate dispersions of this 
type has been described as early as in 1958 in a patent 
specification US 2 819 189 (Suen et ai., American Cyan- 
amide Company), in which patent a reference is also made 
to a possibility of using the product as a thickener. The 
US patent 4 423 118 from the year 1983 (Corbett, Asch- 
wanden. The Dow. Chemical Company) describes the prepara- 
tion and usage of a product polymerized from three acryl- 
ate monomers of a different type. The dispersion products 
prepared according to the patent are already at a fairly 
low solids content very viscous and thereby difficult to 
treat. The example 2 of said patent publication illu- 
strates the limitations related to the usage of certain 
acrylic polymer dispersion compositions. 

The inventive polymer dispersion offers a solution to the 
drawbacks mentioned above. It has now surprisingly been 
observed that by polymerizing suitable monomers into a 
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polymer chain backbone, especially into a suitably treat- 
ed starch, it is possible to achieve a low-viscosity dis- 
persion product, whose thickening properties both for the 
rheology and the water retention, are ideal already at 
5 very low dosing levels. The advantages related to the 

usage of the dispersion prepared according to the inven- 
tion thereby include easy utilization, good technical 
applicability, and due to small dosing quantities re- 
quired, a better economicality than that prevailed earli- 
10 er. 

A central preparation technique of the inventive polymer 
dispersion is based on a grafting reaction, wherein into 
a chain backbone containing functional groups suitable 

15 from the point of view of the reaction, initialized by a 
radical reaction, are joined polymerizing monomers /mono- 
mer mixtures providing suitable properties. The term 
"dispersion" is to be understood in this connection wide- 
ly, since at certain monomer /monomer chain backbone poly- 

20 mer ratios, the products are nearly totally or totally in 
the form of a solution. 

In practise, groups achieving the radical initiation 
necessary from the point of view of the reaction, hydrox- 

25 yl and amino groups are concerned. In this way, natural 
chain backbone materials are concerned, especially natu- 
ral carbohydrates (e.g. starch, cellulose, alginates, 
etc.) proteins (e.g gelatin, collagen, gluten, casein, 
soybean protein, etc.), but also synthetic molecules, 

30 such as polyvinyl alcohol, polyaimides and polyacrylic 
amide are technically possible polymeric chain backbone 
molecules. 

In addition to the functionality possibilitating the rad- 
35 ical initiation, . another property required of the chain 
backbone polymer is a correct molecular size and water 
solubility. Because of this, most compounds mentioned 
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above are not as such suitable for chain backbone ma- 
terials of grafting, but they have to be modified by 
splitting up or hydrolytically for reaching the correct 
state. 

As especially advantageous chain backbone materials of 
grafting are considered to be starches of a different 
origin, since their availabity is good, they are very 
economical, their functionability in grafting reactions 
is excellent, as is well known, and their modification to 
a suitable solubility/molecular level is well .controlled. 
Split-up starch modifications directly suitable for the 
preration of the inventive dispersion are commercially 
available, but the splitting up may be preferably per- 
15 formed also in situ as the first step of the preparation 
process by using an acidic or enzymatic hydrolysis or 
different oxidation methods. An especially preferable way 
of performing the necessary splitting-up reaction is thus 
an oxidation catalyzed by hydrogen peroxide, since the 
20 catalyst system used later also catalyzes the grafting 
reaction, and no extra components travel into the reac- 
tion mixture, which would require cleaning operations. 

As is well known, the molecular size of polymers corre- 
25 lates with the viscosity of the polymer solution. In this 
way, the splittlng-up degree suitable for the preparation 
of the dispersion may be controlled by means of viscosity 
measurements. It has been established that a practical 
viscosity level of the split-up starch solution, as 
measured from a 10%-solution at a temperature of 25 °c by 
means of a Brookfield RVTDV II viscosity meter, by means 
of a measuring head 2 and at a rate of 100 rpm immediate- 
ly after the cooling of the starch solution is in the 
range of 10^200 mPas. When using starch polymer providing 
a higher viscosity level, the grafting results in a dis- 
persion product, whose viscosity is within an applicable 
range only at very dilute concentrations. 



30 
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By using hydrogen peroxide, and a potate starch as raw 
material, a usable oxidation level is reached by a 35% 
hydrogen peroxide when a dosing of 1-10% as calculated on 
the amount of the dry starch is used. The splitting-up is 
5 preferably performed at a temperature of 25-50°C in a 

starch slurry, whose starch content is ca. 10-45%. A suf- 
ficient reaction time is thus ca. 2 hours. The oxidied 
starch to be obtained from the splitting-up process is in 
an insoluble granular form. For the further process, this 

10 product is to be brought water soluble by gelatinizing 

the product. This occurs by heating the slurry to a suf- 
ficiently high temperature. In practise, especially for 
the preparation of the inventive product, it is purpose- 
ful to perform the heating at 100 fl C for at least 10-15 

15 min f or dissolving all the granules. It is generally most 
preferable to perform the gelatinization immediately in 
connection with the splitting-up process, but in several 
cases it is possible also after the radical polymeriza- 
tion. 

20 

An essential part of the preparation of the inventive 
dispersion is the grafting of monomers into the polymer 
chain backbone described above. Critical quantities for 
achieving an optimal functionability include the monomer 
25 composition, the amount of monomers in relation to the 
chain backbone material, the catalyst system achieving 
the radical initiation as well the reaction temperature. 

Essential thickening properties are determined on the 
30 basis of the monomer composition used. It has been ob- 
served that as graf ting monomers are to be used on one 
hand a-, p-ethylenically unsaturated carboxyl acids (A) 
and on the other hand more hydrophobic monomers, whose 
solubility in water is limited (B). As for the solubil- 
35 ity, as the base value may be given a value such that the 
solubility should be below 20 g of the monomer in 100 g 
of the water solution. As examples of suitable unsaturat- 
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ed carboxyl acids are all unsaturated acids containg ca. 
3-8 carbon atoms r but it is especially prerable to use an 
acrylic acid or a methacrylic acid. Suitable monomers 
having a limited solubility are e.g. acrylonitrile, vinyl 
5 asetate, methyl metacrylate„ as well as ethyl and methyl 
acrylates. An especially suitable material for the prep- 
aration of the inventive dispersion is acrylonitrile. It 
is to be noted that varying amounts of other polymerizing 
monomers may also be used, such as styrene, acrylic 
10 amide, butyl acrylate, etc., but these do not provide a 
significant improvement in the thickener properties and 
when used in too large an amount, they are detrimental. 

The mutual ratio of the monomers A and B is important 
15 both with respect to the external properties and to the 
thickening properties of the product. It has been ob- 
served that the molar ratio A/B may vary about in the 
limits 0.2-4.0 also depending on the chain back- 
bone/monomer quantity ratio used. At too low A/B ratios, 
20 the stability of the dispersion is too weak , but on the 
other hand too high a ratio results in a high viscosity 
of the product and also in a disadvantageous water reten- 
tion when used in coating colours. The A/B ratio to be 
used preferably varies within the limits 0.5-3 and most 
25 prerably within the limits 0.5-1.5. 

The amount of the chain backbone material has an effect 
both on the external and functional properties of the 
product. When split-up starch is used as the chain back- 

30 bone material, its amount may vary upwards from 1%. How- 
ever, at low starch quantities, the grafting reaction 
becomes more difficult and at the same time, especially 
if the the A/B ratio is low, the stability of the product 
suffers. (A limiting case of an emulsion polymerization 

35 is concerned, wherein emulgators should be used for fa- 
cilitating the provision of the product. ) A preferable 
quantity of starch is within a range of 10-70% of the 
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•total solid matter • It has been observed that an Increase 
in the relative quantity of starch improves the water 
retention properties of the thickened product, but it 
weakens the viscosity stability of the dispersion itself, 
5 and after a certain optimal range also the ability of 
increasing the viscosity decreases. From the point of 
view of totality, the most preferable starch content is 
thus mostly within the range of 20-50% from the solid 
matter. 

10 

The monomers are joined to the chain backbone polymer by 
means of a radical polymerization reaction. In the case 
of the inventive type, the reaction is often termed as 
grafting. The reaction may be achieved by means of rad- 

15 ical initiators known as such, which may be chemical 

(e.g. ammonium and potassium persulf hates, hydrogen per- 
oxide, organic peroxides) or physical, such as by means 
of radiation by electron-, gamma- or UV-radiation. The 
reaction conditions as well as the functional properties 

20 of the product to be obtained naturally vary according to 
the initiation system to be used. For example, the graft- 
ing initiated by the radiation may be performed already 
at room temperature. Instead, the reaction as catalyzed 
by the peroxides and persulphates for reaching in prac- 

25 tise a sufficient speed requires an elevated temperature 
of more than 4Q°C, but preferably more than 60 °C. It has 
also been observed that the thickening effect of the pro- 
duct often significantly improves, when the temperature 
in the initial step of the reaction is first lower, e.g. 

30 within the range of 60-70°C, and the temperature is fi- 
nally increased to a higher level (> 80 °C) e.g. for two 
hours . 

When catalyzed by persulphates, the reaction may be per- 
35 formed in a normal atmosphere, whereas when catalyzed by 
hydrogen peroxide, the reaction requires a non-oxidizing 
atmosphere. Both from the point of view of the thickening 



WO 93/21244 



PCT/FI93/00153 



8 

ability ana the external properties (low dispersion vis- 
cosity) of the product , an especially preferable initi- 
ation catalysis is obtained by means of hydrogen peroxide 
either alone or especially combined as an oxidation-re- 
5 duction pair together with an organic compound having a 
multi-valued metal salt or an oxidation-reduction abil- 
ity. Said suitable compounds to be used together with 
hydrogen peroxide include e.g. copper salts, iron salts 
(Fenton's reagent ), ascorbic acid, hydrqquinone, etc. 

10 

The dispersion product based on the inventive split-up 
starch may be manufactured up to about an 50% solids con- 
tent, mainly depending on splitting-up degree and the 
monomer ratios of the starch. With respect to the 

15 thickener effect and viscosity stability of the disper- 
sion, an optimal solids content is ca. 15-30% at a mono- 
mer ratio A/B of ca. 0.5-1.5. In this case, it is poss- 
ible to obtain as a product a very easily treatable, low- 
viscosity (40-100 mPas) and stable dispersion, which pro- 

20 vides for the colour in a pigment coating application 

ideal viscosity properties within a very extensive shear- 
ing speed range as well as an excellent water retention. 

The pH- value of the dispersion prepared as described 
25 above is within the range of 1.8-5, the more acidic end 
of whose range describes a situation, in which the mono- 
mer ratio A/B is high and/ or . a catalyst system decreasing 
the pH-value as an initiator. The thickening effect of 
the product will be evident in an environment, whose pH- 
30 value is higher than the pH-value of the product itself . 
Because of this, it is apparent that the thickening ef- 
fect is on one hand based on interactions, which prevail 
between ionized carboxyl groups and the more hydrophof ic 
groups of the polymer, as well as on the adsorption be- 
35 tween these groups and the particles (e.g. pigments) 
existing in the medium to be thickened. 
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The following examples illustrate in detail the prepara- 
tion of the inventive thickening dispersion and its usage 
as a thickener of a pigment colour. 

Example 1 

93.80 g of hypochlorite oxidized pot ate starch Raisamyl 
302E, whose viscosity as a 10% water solution at 25 °C is 
22 mPas, was elutriated into 900 g of water. The starch 
was gelatinized by admixing this slurry at an elevated 
temperature of 100 °C for 20 min, whereafter the tempera- 
ture was decreased to 70 °C. Into the solution was added 
0.1 g of copper sulphate and a nitrogen elutriation was 
arranged into the reaction vessel for eliminating the 
15 oxygen. It was then simultaneously started to drop into 
the reaction mixture from dropping funnels a 35-% hydro- 
gen peroxide (the total amount 5.2 g diluted into 60 ml 
of water) as well as a mixture, which contained 142 g of 
acrylic acid and 104 g of acrylonitrile (molar ratio 
20 1.0). The monomer mixture was added totally within 1.5 
hours and the catalyst within 3 hours. The reaction was 
allowed to continue for still 20 hours. As a product was 
obtained a white-like dispersion, whose solids content 
was 25.8%, pH-value 3.3, viscosity 54 mPas (25°C) and the 
25 average particle size 490 nm. The product did not contain 
any precipitate.. According to a gas chromatography analy- 
sis, the content of unreacted acrylonitrile contained by 
the product was 60 ppm and the amount of free acrylic 
acid was 0.05%. 



30 



35 



Example 2 

The effect of the quantity ratios, the catalyst selection 
as well as the gelatinizing procedure of the starch de- 
rivative used as. the chain backbody polymer, on the qual- 
ity of the final product was clarified using the same 
reagents as in Example 1. The abbreviations used: 
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Catalyst:: APS - ammonium persulphate > PER=H 2 0 2 -CuS0 4 . 

TMO: GEL = the starch, is gelatinized before the radical 
reaction, GRA « the starch is gelatinized after the rad- 
5 ical reaction • 

AsN: molar ratio: acrylic acid/acrylonitrile* 
SsSY: molar ratio: starch/ synthetic monomer 

10 

%ST (starch), %AC (acrylic acid)> %NIT (acrylonitrile) : 
composition by percent „ 

Dry matter content (d.nwc): the solids content-% of the 
15 products 

viscosity (vise. ) : the Brookfield viscosity of the pro- 
duct mPas at 25°C* 



20 The results are shown in the enclosed Table 1. 
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Example 3 

In this example, as a chain backbone polymer was used a 
native potato starch, which was split up by oxidizing it 
5 by hydrogen peroxide in the first step of the reaction. 
75.12 g of native potato starch was elutriated in water 
and into this was added 4.2 g of a 35% hydrogen peroxide. 
The mixture was allowed to mix at a temperature of 40 °C 
for 2 hours, whereafter the temperature was increased to 

10 97-100°C for gelatinizing the product for 2 hours. The 

reaction was then continued according to Example 1 at the 
reagent ratios of the example. As a product was obtained 
a white dispersion, whose solids content was 23.8%, vis- 
cosity 64.4 mPas and average particle size 870 nm. The 

15 pH- value of the product was 3.1 and the acrylonitrile 
residue was 90 ppm and the acrylic acid residue 0.1%. 

Example 4 

20 A synthesis according to Example 1 was performed, in 

which 170 g of metacryllc acid (A/B molar ratio 1.0) was 
used in place of acrylic acid. As a product was obtained 
a white low-viscosity dispersion, whose acrylonitrile 
residue was 100 ppm. 

25 

Example 5 

A synthesis according to Example 1 was performed, in 
which 170 g of metacrylic acid and 168 g of vinyl acetate 
30 (A/B molar ratio = 1) were used in place of acrylic acid. 

The total amount of water used for elutriating the starch 
and for diluting the peroxide was 1475 g. As a product 
was obtained a white low-viscosity dispersion. 

35 Example 6 



A synthesis according to Example 1 was performed, in 
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which -the acrylic acid was replaced with 196 g of ethyl 
aery late (A/B = 1) and the total amount of water was 1730 
g. As a reaction product was obtained a white dispersion , 
whose viscosity was 350 mPasv 

5 

Example 7 

In this example , the functionaiibity o£ a dispersion pre- 
pared according to the invention is compared as a coat- 
10 ing-colour thickener with a commonly used carboxy methyl 
cellulose thickener, CMC Fiiinfix-10. The results listed 
in the following table are based oh measurements , which 
have been performed from the following , by its composi- 
tion typical LWC offset coating colours 

15 

Solids fractions 



SPS kaolin 100 

SB latex + thickener 11 

20 Calcium stearate 0,5 

Solids content 60% 

pH 7,5 



25 The reference is a colour, which contains no thickener. 
In addition, into the colour has been added 0.25-1.0 
solids fractions of the thickener per 100 pigment frac- 
tions, and the Brookfield viscosity, water retention 
(Wat.r . ) as well Haake viscosity have been measured at a 

30 shearing speed 10000 1/s (mPas). In the measurement has 
been used a water retention meter AAGWR developed by Abo 
Akademi, which meter measures the . drainage of water from 
the colour, when it is pressed at a certain pressure 
through a dense filter . The unit is g/m 2 . The water re- 

35 tention of the colour is thus the higher, the lower the 
read-out is. 
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TABLE 2 



le REF FF-10 FF-10 FF-10 FF-10 25/1.0 25/1.0 25/1.0 25/1.0 
5 

Fract. 0.0 0.25 0.5 0.75 1.0 0.25 0.5 0.75 1.0 

Vise. 156.0 546.0 1040.0 1580.0 2200.0 1070.0 1560.0 2330.0 2680.0 

10 Vat.r. 114.4 95.8 79.6 66.0 56.1 71.1 57.8 38.8 33.1 

Haake 80.0 120.0 130.0 185.0 205.0 133.0 183.0 218.0 225.0 



15 As it may be observed from the results of the table, the 
dispersion prepared according to Example 1 clearly causes 
a higher increase in the Brookfield viscoty level than 
carboxy methyl cellulose. At a high shearing speed, the 
viscosity level drops to a level corresponding to that of 

20 carboxy methyl cellulose. The inventive dispension pro- 
vides for the colour a better water retention than that 
of carboxy methyl cellulose. 
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Claims 

1. A -thickening dispersion, characterized in that it is 
prepared by radical polymerizing into a water soluble 

5 chain backbone polymer or into such a polymer brought 

water soluble in a water solution at least one a-, p -un- 
saturated carboxyl acid containing 3-8 carbons as well as 
at least one to a limited amount water soluble unsaturat- 
ed monomer, whereby it in its flowing form, when added to 
10 an environment, causes an increase in the viscosity of 

this environment, after the pH-value has exceeded the pH- 
value of the dispersion. 

2. A dispersion according to Claim 1, characterized in 

15 that the water soluble chain backbone polymer is a starch 
derivative, which has been prepared by splitting up 
starch or other starch modifications to a viscosity b level 
of 10-200 mPas, as measured at 25 °C from a 10% solution 
made water soluble by heating. 

20 

3 . A dispersion according to Claim 1 , characterized in 
that the water soluble chain backbone polymer has been 
prepared from a native starch or from another long-mol- 
ecular starch, derivative by splitting it up as the first 

25 step of the preparation process in the reaction mixture 
to a viscosity .level 10-200 mPas, as measured at 25 °C 
from a 10% solution made water soluble by heating. 

4. A dispersion according to Claim 3, characterized in 
30 that the splitting up is performed by using hydrogen per- 
oxide as an oxidation chemical causing the splitting up. 

5. A dispersion according to Claims 2-4, characterized in 
that the starch derivative is caused to become water sol- 

35 uble by heating its water suspension at a temperature 
exceeding 70 °C before the radical polymerization. 
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6. A dispersion according to Claim 1, characterized in 
that the chain backbone polymer is a starch or a starch 
derivative, which has been split up and caused to become 
water soluble by heating the water suspension at a tem- 

5 perature exceeding 70 °C after the radical polymerization. 

7. A dispersion according to Claim 1, characterized in 
that the molar ratio of unsaturated carboxyl acids into a 
to a limited extent water soluble monomer is within a 

10 range of 0.2-4. 

8. A dispersion according to Claim 1, characterized in 
that the a-, ^-unsaturated acid is an acrylic acid, a 
methacrylic acid or a mixture thereof. 

15 

9. A dispersion according to Claim 1, characterized in 
that the to a limited extent water soluble monomer is 
acrylonitrile, vinyl acetate, methyl me thacry late, ethyl 
or methyl acrylate or a mixture thereof. 

20 

10. A dispersion according to Claim 1, characterized in 
that the radical polymerization has been performed in a 
water solution at a temperature of 0-120 °C by using any 
known radical initiator as a catalyst initiating the re- 

25 action. 

11. A dispersion according to Claim 10, characterized in 
that the radical initiator is an oxidation-reduction sys- 
tem, in which the oxidant is hydrogen peroxide and the 

30 reducing agent is a multi -valued metal salt or a reduct- 
ible organic compound and the radical polymerization is 
performed in a nitrogen atmosphere. 

12. A dispersion according to any of the Claims 1-11, 
35 characterized in that its pH-value is below 5. 

13. A dispersion according to any of the Claims 1-12, 



WO 93/21244 



PCT/FI93/00153 



18 

characterized in that the solids content of the disper- 
sion is within a range of 10-50% by weight. 

14. A dispersion according to any of the Claims 1-13, 

5 characterized in that the quantity of the chain backbody 
polymer is higher than 1% by weight when calculated from 
the total solids content of the dispersion. 

15. A method for controlling the rheology of paper coat- 
10 ing colours containing mineral pigments, characterized din 

that 0.1-2 solids fractions are mixed into the colour per 
100 weight fractions of the mineral pigment for a disper- 
sioii according to any of the Claims 1-14, and when so 
needed, the pH- value is then adjusted to a purposeful 
15 value. 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/FI 93/00153 



A. CLASSIFICATION OF SUBJECT MATTER 



IPCS: C08F 251/00, D21H 19/62 , t M . Atwm 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC5: C08F, D21H 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



WORLD PATENTS INDEX 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



EP, Al, 0334515 (CERESTAR HOLDING BV), 

27 Sept 1989 (27.09.89), page 3, claims 1,5-10 



US, A, 4134863 (FANTA ET AL), 16 January 1979 

(16.01.79), column 7, line 49 - line 68, claims 
1-13 



Relevant to claim* No. 



1-14 



15 



1-14 



15 



Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

* A* document defining the general state of the art which is not considered 

to be of particular relevance 
*E* eriier document but published on or after the international Cling date 

"V document which may throw doubts on priority riaim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

'O* document referring to an oral disclosure, use, exhib i ti o n or other 



*P~ document published prior to the international filing date but later than 
the priority date claimed 



*T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

'X* document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document Is taken alone 

•y do cument of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the do cum en t is 
romfrip^ with one or more other such documents, such combinanon 
being obvious to a person skilled in the art 

*&* document member of the same patent family 



Date of the actual completion of the international search 



8 July 1993 



Date of mailing of the international search report 

1 5 -07- 1993 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Authorized officer 

Barbro Nils son 

Telephone No. + 46 8 782 25 00 



Form PCT/lSA/210 (second sheet) (Jury 1992) 



INTERNATIONAL SEARCH REPORT International application No. 

PCT/FI 93/00153 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


EP, kZ y 0356241 (ALLIED COLLOIDS LIMITED) , 
28 February 1990 (28,02.90), page 2, 
line 44 - page 3, line 58, claims 1-10 


1-15 



9 



Form PCT/lSA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



28/05/93 



International application No. 

PCT/FI 93/00153 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP-Al- 0334515 


27/09/89 


SE-T3- 


0334515 


11/02/93 




DE-U- 


6890410 






JP-A- 


1297401 


30/11/89 






US-A- 


5004767 


02/04/91 


US-A- 4134863 


16/01/79 


AU-B- 


511614 


28/08/80 






AU-A- 


3123777 


21/06/79 






BE-A- 


861400 


31/03/78 






CA-A- 


1109052 


15/09/81 






CH-A- 


625136 


15/09/81 






Dt-A- 


27boZ14 


Uo/ UO/ /o 






FR-A.B- 


2372849 


30/06/78 






GB-A- 


1569481 


18/06/80 






jp-c- 


1367798 


11/03/87- 






JP-A- 


53077296 


08/07/78 






JP-B- 


61034722 


09/08/86 






NL-A- 


7713471 


08/06/78 






SE-B.C- 


432104 


19/03/84 






SE-A- 


7713665 


07/06/78 






US-A- 


4194998 


25/03/80 


EP-A2- 0356241 


28/02/90 


US-A- 


5075401 


24/12/91 



Form PCT/ISA/210 (patent family annex) (July 1992) 



Europaisches Patentamt Q Verdfrentlichungsnummer 

European Patent Office Q Publication number 0 705 2 85 

Office europeen des brevets (77) Numero de publication: 



Internationale Anmeldung veraeffentlicht durch die 
Weltorganisation fflr geistiges Eigentum unter der Nummer 

WO 93/21244 (art. 158 des EPf). 

International application published by the World 
Intellectual Property Organisation under number: 

WO 93/21244 (art. 158 of the EPC). 

Demande internationale publiek par l'Organisation 
Mondiale de la Propriatk sous le numaro: 

WO 93/21244 (art. 158 de la CBE). 



« 



THIS PAGE BLANK (uspto. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



THIS PAGE BLANK (uspto 



